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L. EK =R AT G B mE K =R ST BT, A lb A 3 e i i lb SRR T & R R B S SR =, )R T 510300;

2. DGR E K= S5 abe, L 201306

WE: LULI T RSN E ZRED N AIMITFEX %, FIF DNA FIBHEE AR P e MonFpds, AR5 RS M 04
AR COT A B 217 4, MF MR 68.5%. 2 BOLD K46 B2 L 434, mih % a5 5 14 B 19
J& 20 FRCRHAF 2 F); FRNEZHTE Y 0~0.006, SFHEEHE A 0.002, FRiElE LIRSy 0.149~0.325, F-¥yitfs
FEES R 0.255, Filalist (4 0B S NG 1 128 %, @URAER DAY BB ERZ, 5 51.8%; #F HIRZ, i 24.8%;
Horb £ G4 30 N T B 1 (Photopectoralis bindus) . H A (Engraulis japonicus) . ki fi5(Megalaspis cordyla) . HL#k
fi (Chelon subviridis), 4%k ffi(Scatophagus argus). J& 3k fii(Harpadon nehereus), Wi ¥ii##(Sillago asiatica). A<V
)1 LA S AR RS fa R A i . IR AR R £, BILI RS H A, . Je k) F2 700, B
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R BEA R XS B O AT RIS S, TR vz b v T 3 IV e Bl £ D 2 58 A

XKHER: @O, VLI TR 183 DNA &2, mtCOl J¥ 4
FESES: S917 YHEARER: A

Y 2R kB RN B, TRl RS R
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SR — B LAk, PR S vk A
FAEGILEFRE . TN EOR | ik,
ERRGIEEY . B T EOR S R R AR,
PE A T7 1 S AR TR i 5 DR HL 9% s 4 Bk

ks BEA: 2017-09-25; 4&3T HEA: 2018-03-01.

XEHS: 1005-8737-(2018)04—0721-07
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RUE | Y EREERT ST H AT £ Y
BHF TAEEFIH DNA SIS B AR T JEAS [R] Vi 4k
G | ARE AR A g U O B SRR s, St
T AR C EiLH 1 (CONAY DNA KB
FRTT DU FAagp | AFHEf R S5 E iFoY .

VLI TR S8 (22 26 B2 ] 21.38°N~22.02°N,
112.22°E~113.05°E) R W HHT M3, G046 B0 |
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KB 325 km, IR 4621 km®, W)
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Fig. 1 Distribution of investigation stations in Jiangmen sea area
1.2 Ezﬁ DNA fZEXFn# 15
FEAA FRORAE J5 1 00 A 5 OBUZE AR 7 e
UE, Hﬁnnﬁﬂ: 1.5 mL 2.0, KRH Magen A
F) 355 & (HiPure Gel Pure DNA Mini Kit)$2H
JLN4] DNA, $2HUH DNA B F-20CHRA7E M.
mtCOI FEHlH 354~ Fish-F: 5-TCRACYAA-

112°40'0" 113°0'0" 113°20'0"

YCAYAAAGAYATYGGCAC-3'F1 Fish-R: 5'-AC-
TTCWGGGTGRCCRAAGAATCA-3", PCR ¥~
W RAKRFR 25 uL, WK R AL4E RNase-Free
Water (16.7 pL). 10 X Loading buffer (2.5 pL).
dNTP (2 pL). MgCl, (1.5 pL). Fish-F (0.5 pL).
Fish-R (0.5 pL), r Taq (0.3 uL)52 DNA £547(1.0 uL).
PCR W FEJF H7: 94°CHlASHE: 3 min; 94 CAEE 30 s,
55°CiB k 30s, 72°CZE(H 90 s, 335 MER; Feln
72°C HEAH 10 min, PCR P44 WIHEAT 1.2%19 3505
R P KRG, R 2 SR A ) P k)

BB A BR 2 7 4347
13 SMWFAE
1.3.1 DNA £®EmB4#H  FIH DNAstar 3K/
X FEFIHEATIEN, B E mtCOIL 5 MERAPE . 1l
AR BN COLHE A ¥ 51 5 BOLD R G4 % Lt
Xt oAb AT b s A e A3 B, BOLD &
95 M B FE G L — A R IE S K 5] 5 (Barcode
Index Number, BIN), %4445 COI &K ¥ %5 BIN
T2 ) BRI = 98.4% I, S8 M Fh; Y
FAPETE 95%~98.3%, Y@ 3@, MHHIME<95%
B, A RIS R MEGAG6.0 2 HR 45 e %f 35t
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RS JET DNA S H AR VLT 2 1 36 5 2 0 B 17 58 o 723

HrEE @ BR 236 4>, WHIEJE Y 81 4>, i) KK
21 DNA #2H, PCR #3404, A 217 A agp4
IR T A SRR Col F8 M5 B, 7 i sh
K H 68.5%; 236 A EIE MG 162 AT ),
WP BT A 69.1%; 81 MHETE b h A 55 4
W B, D IR 67.9%. 218 A~ B 2k 14
COI #5143 F BOLD % & i e Xt 43, &%

785 BOLD %4 FE th 2 % ¥ 51 A1 L 1 76
95.1%~100%, 189 ™ BIAE S AE B 452 2 1 A iy
IKF-(98.4%~100%), FhUEE LLHEH 86.7%, /)&
F54H, 14 4019 4N &E 20 AMFh; Higy 28 i
OIAE i 1 5508 B @ 7K F, Horp 27 M NS e
T 5 J& (Cynoglossus), 1 /™ ff O % 5 g 4 2k fa I
(Nemipterus)(% 2). faONAES LLERIE H 80 i 2,
17 51.8%; #HE HIRZ, i 24.8%.

A Y At PR Sy B 3T fi (Photopector alis

bindus) . H 7 fi (Engraulis japonicus) . K H %
(Megalaspis cordyla) . #Hf#£(Chelon subviridis)

4> % 111 (Scatophagus argus) . i 3k ffi (Harpadon
nehereus). W illfE(Sillago asiatica), H:H & i fif
Pedh i fic i, M 0.167; 7 U BSOS %, N
0.015, A [mluh o7 i SR AR FBR AP 2R B 22 AR, 4
SURACREMIIF R R Z, N 15 R HRE 75
ufifir, HORAE 8 M eaON  RAE M ONAL L, DR
%Wa’;ﬂ@mz 61 A HUEH AR, fhE 47

Ao HBEAR AR P T 2ERAEAE 6 S uli(CIEFI, 7 5
4 SR b oA, HAh b A AR SRS B H AT
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Tab.1 Statisticson the number of
individual eggsin different stations

pEA B/~ [BEJEBR/A~ number I AT e
location number of eggs  of spherical eggs  number of oval eggs
D3 56 56 0
D4 90 49 41
D5 31 26 5
D6 86 81 5
D7 54 24 30

*x2 GLINBEHEINGRK COl FHILER 4R
Tab. 2 Sequence comparisons of mtCOI from the fish eggs gained in Jiangmen waters by BLAST method

Ykh 4 R /A HATLEE /%

species number of eggs similarity

& & H

genus family order

A % Gerres filamentosus 1 98.12
HL R Chelon subviridis 12 100
4%k 1 Scatophagus argus 12 100
J¢ 3kt Harpadon nehereus 8 100
K H % Megalaspis cordyla 13 100
Hil#5 Psenopsis anomala 1 100
WM EESilago asiatica 8 100
H A iz Engraulis japonicus 47 100
H A7 5 471 Trachurus japonicus 4 100
23 % Encrasicholina punctifer 2 100

—_

Tﬁ S Lk Cephal opholis boenak

il Setipinna tenuifilis 5 99.02
% DL fiF Photopectoralis bindus 61

4 /I #5 Alepes djedaba 2

ZiiiES|lago sihama 1

TR7K 4x 2k fi Nemipterus bathybius 2

41 F s Otolithes ruber 1

WL 5 Cynoglossus bilineatus 2

I X2 £ Ambassis marianus 2

423 # ig 7F t8Chrysochir aureus 4

42 111 & Nemipterus sp. 1 95.6
i 85 )& Cynoglossus sp. 28 95.1

A )E Gerres

)5 Liza

4k faJR Scatophagus
Jo3k fa )& Harpadon
K H %)% Megalaspis
J 85 Psenopsis
fiZ)® Sillago

#%)% Engraulis

V152 fJ& Trachurus
k1828 Encrasicholina £2F} Engraulidae
100 JUll#5)E Cephalopholis  #8%} Serranidae
HHJE Setipinna
99.85 fifiJ& Leiognathus
99.85  AIMi2E Alepes
99.70 #%/& Sllago

98.90 x4k fiJE Nemipterus
99.84 F#lUE Otolithes

100 T #83)% Cynoglossus
98.21 XLl faJE Ambassis
100 P i€ FdJE Chrysochir  f7 4 i} Sciaenidae

g faFl Gerreidae %)% H Perciformes
fifi B Mugilidae %% H Mugiliformes
4% R} Scatophagidae 57 H Perciformes
A faFl Synodontidae fili % i H Aulopiformes
#5758} Carangidae i H Perciformes

#E R} Centrolophidae 77 H Perciformes
%R} Sillaginidae
fi2#} Engraulidae
#% 8} Carangidae

' H Perciformes

fiiJ2 H Clupeiformes
i H Perciformes

7% H Clupeiformes
fififf, H Perciformes

7% H Clupeiformes
fififf, H Perciformes

%} Carangidae fifiJ% H Perciformes

#igF} Sillaginidae fiti} H Perciformes

4x 2k f1B Nemipteridae #7J% H Perciformes

£ faFl Sciaenidae )% H Perciformes

H 8B Cynoglossidae ¥ H Pleuronectiformes
W Bl Ambassidae  #57% H Perciformes

fififf, H Perciformes

4k 0Bl Nemipteridae #JF H Perciformes

T 838l Cynoglossidae  #£7% H Pleuronectiformes

#2F} Engraulidae
fifiF} Leiognathidae
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TREEES R 0~0.006, “FHJBLEEE R 0.002, 1K
T Hebert $&HHERKFINIEE N 0.02 1R,
FhiERAERE B 0.149~0.325, PR fE ek
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RGN TE 2 iR . A fa SR fig g 3R
RASE oy, FE YR RER L —iR, WEEE T
TN BN 22 BRI S — S, 4 2 @ A 1 b £ 4 2R

4/”

89

W Sillago asiatica @

I
Z Wi Sillago sihama gﬁ

MBS Chelon subviridis .

-

KRS Gerres filamentosus

WESL IVt Cephalopholis boenak o

I At Ambassis marianus e

4kt Scatophagus argus "

Hilfif Psenopsis anomala ‘

93

U3k B 4G N8, Chrysochir aureus -
21 7148, Otolithes ruber !

TRBLEE Photopectoralis bindus

100
97 1

o3kt Harpadon nehereus !
WK 44840 Nemipterus bathybius ‘
Gk ) Nemipterus sp. 's\

e

H A Engraulis japonicus .

WIAE Encrasicholina punctifer ’

H AN 548, Trachurus japonicus W

Bl Setipinna tenuifilis .

YRR 2 Alepes djedaba "

K% Megalaspis cordyla '

WL T i Cynoglossus bilineatus '

1 W 5)E Cynoglossus sp. ‘

BEIXER Penaeus monodon

0.05

2 T COl EEMH M Rttt
1 PRCF B R 1000 B 1Y bootstrap KIS HTH KT 50% LHE%, Fn R R AGHE B FA ok 0.02/H T 4R

Fig. 2 Neighbor joining tree resulting from analysis of COI gene data of egg species
Higher than 50% bootstrap value in 1000 replications are shown on branches.
The scale represents the genetic distance of 0.02/million years.
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WFoEh A 2 A BRFP S S B KT, AR RE
WER S A2, EZH T BOLD Bdi e b i a
mEEVLEC RS % P51, ik, DNA £S5 5
0 2 B S B M B R e ) £ B0 4 R AR, BRI
SRR 2 B 4541 % (Fish-BOL) © &5 5,
E¥alk A=Y DNA KB TR RRL&, A
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Bl Az il VR 15 Ge R TE shsg i /b, Sl £ 28 B
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1 287 BRI . SR T AR YR R A R B S K SN
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Bili Y55 Y MR A L IREOK DL S SR AR | ifg
WG . AU RS> L TP A
35 0 B IR A, SO0 BOR 3 A0 28 B T
Bl KRR PR T 0 % R 30 7 £ B RO AR £
PR3 A A b e B, 32 Bl UR TS e s, S
5 P AT HE MR S R 3 T %, IR R B
B . PRIE, 5 0 B S | B TE TEE SA
BE RGO, FRARRE VRS Yy, A BB R 5% 5
(] Fsf ) V00 e Bl A A58 1 7 B 3 A A i i
PR A 9 R B TR

AR TATIAFAE— LR JE ZAb . B &6 o F
FEMIENZ] DNA KRBERINIRIL, Toik i 3kis
R 2T P 51, L PR AT RE R PR i R KR
PRAF, FESAEVR Al R P R, 80 DNA ok
PEHG B T AU SR TR, 78 DNA $2HL
AR EREA Y SR . L, FOPER S
TRAEFIFEIN 4] DNA 938 AT 2 it — 20 1k,
PR PN S R R AN, AR T R
WA T O E T AT A R Tk
Fr P E LM AR TTR. RE, AT A IS W] 225
PR, BI04 T M TR VLTV VR A B Ay
A R Z R AR, T A Sy LA 5 A 80 7 B 3 1
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DNA barcoding technology to identity spawn from the Jiangmen ma-
rine environment in summer

ZHANG Nan', WU Na"2, GUO Huayang', ZHU Kecheng', LIU Yong', LI Chunhou', YANG Jingwen', JIANG
Shigui', ZHANG Dianchang'

1. Key Laboratory of South China Sea Fishery Resources Exploitation & Utilization, Ministry of Agriculture and Rural
Affairs; South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510300,
China;

2. College of Aqua-life Science and Technology, Shanghai Ocean University, Shanghai 201306, China

Abstract: The main purpose of this study was to analyze and identify the species of fish eggs from the Jiangmen
marine environment in summer, based on DNA barcoding technology. In the present study, we acquired a total of
217 effective mitochondrial COI sequences from fish eggs, and the success rate of sequencing was up to 68.5%.
After the alignment of the BOLD database, we found that besides 2 species, a total of 5 orders, 14 families, 19
genera, and 20 species were identified. Statistical analyses showed that the interspecific genetic distances were
0~0.006, and mean interspecific genetic distance was 0.002, whereas the intraspecific genetic distances were
0.149~0.325, and mean intraspecific genetic distance was 0.255, which was 128-fold higher than the former.
Among the fish eggs, the most abundant order was Perciformes (51.8%), followed by Clupeiformes (24.8%); the
most abundant species was Photopectoralis bindus, followed by Engraulis japonicus, Megalaspis cordyla, Chelon
subviridis, Scatophagus argus, Harpadon nehereus, and Sillago asiatica. In this investigation, the most abundant
fish eggs were found in eastern Chuanshan Archipelago, both in numbers and species. The Chuanshan Archipelago
is also known as the main spawning site of H. nehereus and E. japonicus. However, nearly no fish eggs were found
in the Huangmao Bay area or western Zhenhai Bay, possibly owing to environmental disruption and a decrease of
effective parent number, triggered by environmental variation and contamination from land-sourced pollutants. In
general, we revealed the distribution pattern of fish eggs from the Jiangmen marine environment in summer, which
provided a theoretical basis for developing effective protective measures for spawning sites. Meanwhile, the re-
sults also showed that DNA barcoding technology could be effective and broadly applied to identify the species of
fish eggs in the marine habitats of our country.
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